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Self assessment is sometimes 
painful, always beneficial. 
That's how we find out if we are 
truly serving the needs of 
South Dakotans 
Planning, justification, accountability, 
evaluation-a few, but typical, words used 
around the administrative offices of the Ex-
periment Station every day. 
Familiar words, too, to our men in the 
fields and the labs. These words resolve into 
a tremendous amount of paperwork, staff 
meetings, discussions ( and sometimes 
amiable disagreements), when our resear-
chers would rather be handling their tools, 
designing their experiments, and collecting 
their project data, in other words, just "get-
ting on" with their work. 
But each of them understands that he is 
in a service occupation-the service of pro-
viding you the best and the most unbiased 
information possible for your decision mak-
ing as you live and work in South Dakota. 
You are ultimately the person each of us is 
accountable to. 
So the men continue their special pro-
jects and submit (with varying degrees of 
grace) to the constant checking, question-
ing, and filling out of progress reports. An. 
then, once every 3 to 5 years, comes the 
ultimate evaluation, a departmental 
review. 
A departmental review is no mere exer-
cise in management and control, no extra 
burden of meetings and reports imposed on 
already busy people. It is a moment in time 
when the department stops and considers 
where it's been, forecasts-to the best of its 
ability-what you, the ultimate consumer 
of our services, will want and need in the 
future, and then prepares to provide you 
those services. 
It's a long "moment in time." Prepara-
tion may take a year, then there will be a 
week or so of exhaustive reviews and 
analyses by outside experts in management 
and research. Our best reviews are those in 
which you participate; South Dakotans are 
very capable and perceptive members of 
our review teams. 
This year two departments were 
reviewed~Rural Sociology and 
Horticulture-Forestry. 
Both teams who visited our campus con-
sisted of a group leader from PSDA and 
others from institutions similar to our-s 
around the United States. Th 
Horticulture-Forestry team also had som 
excellent local talent-Dave Heintz from 
the Soil Conservation Service, Huron, 
nurseryman Ray Clark, Milbank, and 
Lowen Schuett, head of the Division of 
Parks and R~creation in Pierre. This team 
reviewed the entire program in the depart-
ment-research, teaching, and Extension. , 
It was comprehensive and most wor-
thwhile. 
This is one of the smaller departments in 
the College of Agriculture and Biological 
Science, but it has made some very signifi-
cant contributions to the state's economy 
and quality of life. It is apparent that the 
challenge continues. The limited and very 
outdated and worn-out facility and 
(continued on inside back cover) 
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While their names aren't exactly household words for 
many of us, these varieties have turned South Dakota 
agriculture around, explains ·Lyle A. Derscheid, Exten-
sion agronomist. The state's farmers and ranchers de-
ed on South Dakota farms. The collection 
.- appears so simple that it probably draws lit-
tle attention. 
Each of those bottles has contributed its 
chapter in the South Dakota story, 
however. 
Some 117 bottles contain seed varieties 
developed in other states, tested here, and 
released for use in South Dakota. They 
represent years of research by Agricultural 
Experiment Station scientists. The 70 other 
bottles tell of our state, its droughts and 
disease epidemics, and of the men who 
overcame them. 
Some of these varieties bear the stamp of 
Dakota-Nakota oats, 1939; Vikota oats, 
1943; and Manchukota soybeans, 1945. 
Others have a number-one ring to their 
names-Primus barley, 1967; Summit flax, 
1964; Ace barley, 1912; and Winner 
sorghum, 1964. 
Several were named for people-Fowlds 
hulless oats, 1925; Hume wheat, 1965; and 
Cole oats, 1907. Still others were named for 
places-Rushmore wheat, 1958; Dupree 
oats, 1954; and Pierre rye, 1950. 
Last year a spring wheat variety was 
released and named for the town of Eureka, 
which was the world's largest wheat market 
from 1887-1902. Eureka means "I have 
found it." 
pend on the Experiment Station to develop and release 
varieties that produce abundance under our unique and 
sometimes harsh growing conditions. 
Detective work reveals 
sketchy information 
on first varieties • 
The oldest bottle on the shelf is Cole oats, 
dated 1907. Dog-eared, yellowed 
Agricultural · Experiment Station reports 
dating back to 1888 never revealed the 
background of Cole oats. It isn't, however, 
the first variety ever developed in South 
Dakota. · 
When South Dakota sod was first turned, 
seeds came from many sources. Probably 
common was the experience of A. J. Wim-
ple, a farmer near Beresford who ap-
proached a peddler with a horse drawn rig. 
In the wagon was an assortment of corn 
ears which the peddler had apparently col-
lected in his travels and was using for food. 
Wimple bought the lot from the peddler 
and grew the seeds from each ear. 
Seeds also came from other countries. In 
a 1907 report, N .E. Hansen, a plant 
breeder at the station, wrote, "My main ob-
jective in this my third trip to Russia, was 
to trace the northern limits of the alfalfa 
plant in Asia. . . . beyond the northern 
boundary of the common alfalfa clear 
across Asia, a yellow-flowered alfalfa w. 
found which, it is hoped, will extend t 
alfalfa belt much further north on the 
North American continent than is the case 
at present." 
Indeed, at that time alfalfa varieties 
already in the U .S. were not winter hardy 
enough to survive South Dakota conditions. 
Very little alfalfa was grown in the state. 
Harlsen's report was referring to a plant 
that we now can graze for some 30 years or 




James G. Ross, who has been doing plant 
breeding at the station for some 30 years, 
recalled that Hansen gave little handfuls of 
seed to anyone he could get to raise more 
alfalfa. 
In 1948, Ross and M.W. Adams took a 
trip to western South Dakota after reading 
accounts of what Hansen had done with 
some of his alfalfa. 
"We'd come across a rolling horizon and 
here would be a patch of the wild yellow 
alfalfa that Hansen initiated 30 to 35 years 
before," Ross says. 
Adams also found this yellow flowered 
alfalfa growing on the Brookings campus 
where the present Health , Physical Educa-
tion , and Recreation building now stands. 
That area had been mowed and/ or used as 
a golf course from approximately 1914 to 
1948, a treatment similar to pasturing. 
There Adams identified hybrids from the 
Turkestan and Semipalatinsk alfalfas, 
which Hansen had brought here from Rus-
• sian Turkestan and Siberia. 
Adams and Ross worked with these 
varieties and in 1958 released Teton, nam-
ed for a tribe of the Sioux Nation in the 
Dakotas. 
Semipalatinsk is also in the ancestry of 
Travois, released in 1963. It is a unique 
plant with an underground creeping rooted 
growth. Hence, it received its name from 
the travois, a carrier dragged by horses in 
early days and used by Indians for travel. 
Summer switchgrass, released in 1965, 
also brought new blood into South Dakota 
agriculture. Ross developed this warm-
season grass to be ready for grazing about 
July 4th when other grasses begin to go dor-
mant. 'It along with Teton and Travois are 
seeds Derscheid referred to as revolutioniz-
ing grazing in the state. 
Wheat story still 
is being written 
How Hope wheat, 1918, got its name is 
obvious. It and the H44 selection were the 
original sources behind resistance to stem 
rust in all spring wheats today. 
• 
Hume wheat was in the process when 
Darrell Wells, wheat breeder, came to 
SDSU in 1962-but that was also the same 
year for a more than $20 million loss in 
South Dakota to a winter wheat rust 
I. 
Pastures that dry up and go weedy in the summer are 
one target of this scientist. He is James G. Ross, alfalfa 
and grass breeder, whose work has resulted in full-
season grazing in South Dakota. 
epidemic. Wells finished the work for 
releasing Hume wheat in 1965. 
He explains the Hume wheat background 
this way: 
"Hume winter wheat is the first winter 
wheat developed and released in South 
Dakota. Hume's resistance to stem rust 
traces back to the pioneering .work of E. S. 
McFadden, who worked at the station from 
1915 to 1928. McFadden was told the 
crosses would not work, but he made them 
anyway in his landlady's garden when he 
was a student. 
"Hume was developed from crosses made 
in 1945 by J.E. Grafius, and further chosen 
from among surviving lines in 1958 by V. 
A. Dirks." 
Then Wells completed the work for 
verification of Hume's good qualities, 
purification, and increase. When Hume 
was released to growers in 1965, it was 
named for A. N. Hume, who was the first 
head of the SDSU agronomy department 
and had that position for 32 years. 
Wells explains the station objectives in 
winter wheat breeding as an attempt to 
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select early, especially hardy, medium to 
short strawed lines having resistance to 
both stem and leaf rust and with good mill-
ing and baking qualities and of good yield 
and test weight. · 
The success of such a program should 
enable growers to use fall-sown wheat ever 
farther northward and eastward in this 
state, according to Wells. 
"Breeders and geneticists assume that 
such goals are possible to achieve, but the 
desired combination of superior qualities in 
a new very hardy strain has- not been found 
either in the upper midwest or in the great 
winter wheat ~egion of Eurasia," Wells 
says. "We live with the possibility that such 
·a goal can be achieved only over a long 
span of time and perhaps with improved 
techniques." 
Techniques and methods have improved 
over the years, yet growing a crop in actual 
South Dakota conditions still requires one 
year. Our scientists stepped up this process 
by using greenhouse facilities and by send-
ing seed to Mexico, Arizona, and other 
areas. 
Plant breeding is 
drawn-out contest 
between men and climate 
C. J. Franzke did not have that option 
when he developed 39-30-S sorghum which 
was released in 1939 and Rancher in 1945. 
Out of 218 varieties of sorghum available in 
South Dakota now, only those two varieties 
·can be fed during droughty years without 
worry about prussic acid poisoning to 
livestock. 
Franzke also worked with the develop-
ment of Norghum sorghum, which was the 
first variety with an open head. It offered 
the advantage of drying better for harvest. 
It was also better to combine because it was 
short and the head extended above the 
leaves. 
Phil B. Price, barley breeder who came 
to SDSU in 1957, tells that in 1880 about a 
third of a million acres was planted to 
barley. It increased in popularity until by 
1942 almost two and a half million acres 
were growing barley, more than 20 % of all 
cereal acreage in the state. 
Around 1942, barley_ acreage began to 
decline. Several reasons were lowered soil 
fertility in the state, disease problems with 
the old varieties, and the increased 
popularity of hybrid corn. Barley acreage 
dropped gradually to a low of 223,000 acres 
in 1965. 
Then in 1966 Primus barley was released, 
and later Primus II and Prilar were_ added 
to the selection. These varieties were better 
suited to South Dakota conditions than any 
available before. Since 1965, barley again 
has increased steadily to the more than 
600,000 acres planted currently. 
Price continues to do what all the other . 
plant breeders at SDSU do-keep searching 
for better suited seed for use in South 
Dakota. 
"Perhaps 10,000 selections are made," 
Price says. "Then we keep two or three. 
From the time an initial cross is made and is. 
actually ready for release to a farmer, 
usually 8 to 10· years have passed. Others 
take longer." 
:8reed~rs disprove 
"not a com growing state" 
In a bulletin published in 1891 by the 
then 3-year-old Experiment Station is this 
statement: "While the state taken as a 
_whole cannot be considered a corn growing 
state, there is now no doubt that corn may 
surely be relied on as one element in mixed 
.farming." 
However, as far north as Brookings, the 
belief was common "that corn could not be 
successfully grown, except for fodder. " 
In another record, A. N. Hume said, "In 
1897 I cultivated all the corn in Spink 
County. There was then only one field of 40 
acres in that county at Doland." 
Also he said, "I planted the first corn in 
McPherson County, which was grown at 
the Eureka station. It was a good corn, and 
I talked to an influential person there I 
knew was interested in the development of 
his county and told him he should go out 
and look at it . He just snorted and said. 
'Kitchen garden. Everyone knows we can' 
grow corn up here.' " 
D. Boyd Shank says that the spread of 
hybrid corn was somewhat slow because 
most of the varieties available were not 
adapted to South Dakota conditions. Most 
varieties produced well in Iowa and other 
midwestern states, but they were too late in 
maturity for here. Franzke produced the, 
first South Dakota inbred lines in the late 
1930's and early 1940's. 
Now we have good varieties, Shank says. 
His job at times involves hand pollinating 
about 500 ears from an open pollinated 
source and perhaps choosing one ear he 
wants to keep. To get a new corn inbred, 
from which hybrids are developed, takes 
about 10 to 12 years. But by the time it's 
tested and available for many farmers to 
use, the total time could be 15 to 20 years. 
The releasing of corn varieties in the state 
differs from the grasses and small grains. 
Once an inbred is developed it is released 
through Foundation Seed Stock at SDSU. 
Commercial companies may then buy the 
inbred seed, cross it with other inbreds, and 
produce a hybrid that can be sold by vary-
ing names. Other grain varieties develope~ 
by the station usually keep their names an~ 
identities. 
An old crop reporting record says the 
average South Dakota corn yield was 19 
D. Boyd Shank, SDSU corn breeder, sometimes hand 
• 
pollinates 500 ears from an open pollinated source and 
keeps only one promising ear for further testing. 
• 
bushels per acre in 1924. In 1977 the 
average yield was 59 bushels, and a few 
farmers with irrigation facilities were get-
ting 200-bushel yields. Presently some three 
million acres of corn are grown for silage 
and grain in the state. 
Development of varieties is 
not a one-man show 
Dale L. Reeves, SDSU oat breeder, 
reports that the acreage of oats has stabiliz-
. ed since the 1920's and 1930's, with the big-
gest change being that they have a higher 
test weight. Spear oats, released in 1975, is 
one of three very high protein oats available 
in the U.S. Tests with livestock continue, 
but Spear does show promise for feeding, 
especially to pigs. It offers South Dakota 
farmers the advantage of cutting down .on 
the amount of expensive supplemental pro-
tein they need to buy. 
Using a · grain for livestock feed is only 
one small part of the total traits a . plant 
breeder needs to consider. He watches for 
grain size, shape, color, heat tolerance, 
marketing qualities , and harvesting 
capabilities. He monitors total yield, 
disease and insect resistance, and use of soil 
moisture and soil type. 
"We try to . match the variety with the 
needs of the different parts of the state," 
scientists agree. 
Once a breeder has seed ready to begln 
releasing procedures, what happens? In the 
early 1900's, releasing a seed meant that 
perhaps 10 seeds or maybe a handful was 
given to whomever could be talked into 
growing them. But over the years, crops 
became bigge_r business and better methods 
were needed. 
A group of farmers banded together to 
form the state's Crop Improvement 
Association. They developed better systems 
of multiplying new seed quantity. And 
again the business grew. 
Producing hybrid corn was complicated, 
and they still could not produce the amount 
of seed needed. Sokota Hybrids, which is 
now a commercial entity, evolved. And two 
other organizations at SDSU were formed . 
Foundation Seed Stock was established in 
1945 to further help build the supply of 
seeds needed from a new variety . Then 
when uniformity and quality of seed stock 
became more important, the Seed Cer-
tification Service, also at SDSU, was 
developed to fill that need. 
Plant breeders are searchers. They are in 
touch with the world· seed banks and plant 
breeders in neighboring states and around 
the world. When they find a seed that looks 
suitable for South Dakota, they share 
samples of it with scientists in other states, 
test it, and study it further. They work with 
other disease and insect specialists, field 
men, water specialists, commercial 
chemical companies, agricultural 
engineers, farmers, and Cooperative Exten-
sion service personnel like Derscheid who 
spread the word about a new variety. 
To outsiders, the job of the plant breeder 
looks frustrating. But people ·like Ross, 
Wells, and some of the others have been in 
the business long enough to see the out-
come. 
"We have tangible results of how we've 
helped agriculture in South Dakota," Ross 
says. 
"Take 1934 which was an extremely dry 
year. In 1934, farmers were wiped out with 
at most 7 bushels of oats per acre. In 1935 
then, rain poured and rust demolished the 
wheat crop completely. 
"Then in 1976 and 1977, similar or even 
slightly worse weather conditions 
developed. But in 1977, South Dakota 
farmers had a tremendous year. They used 
the newest varieties and combined them 
with good fertilization and other improved 
crop management practices-many of 
which were developed by SDSU scientists. 
And we can see a more stabilized 
agriculture in South Dakota than ever 




Winter hardiness happens 
in the spring, with a tardy 
response to warmer weather. 
But slower growth is 
tied to lower yields 
Wheat hardiness research at SDSU is a 
unique approach to winter · hardiness 
research, compared to how it's done in the 
rest of the world. 
In · years when winter wheat kill is 
minimal, hardy varieties have yields which 
are 20 to 40 % lower than less hardy 
varieties, says D.G. Kenefick, SDSU plant 
physiologist in charge of hardiness 
research. 
Dr. Kenefick believes it is important to 
determine why high yield potential and ex-
cellent hardiness levels ar~ a difficult com-
bination in winter wheat. A spec-
trophotometer, purchased with a $12,400 
grant awarded the SDSU plant science 
department by the ·South Dakota Wheat 
Commission, is to be used in research to im-
prove survival and yield of winter wheat, 
through various chemical comparisons be-
tween hardy and less hardy varieties. 
John Grove, left, assistant chemistry professor, and D. 
G. Kenefick·study chemical comparisons from the spec-
trophotometer. 
Recent data from the SDSU hardiness 
research lab have shown that in the spring, 
hardy winter wheat varieties usually start 
head development about 12 to 15 days later 
than less hardy ones. This delay in floral 
apex development could easily explain why 
hardy varieties do not yield as well, sai~ 
Kenefick. . ))) 
Less hardy varieties respond to -
unseasonable warm spells beginning in 
mid-Febr.uary, which provides an advan-
tage if severe freezing does not follow. 
_However, freezing can be a problem in the 
northern fringe of the winter wheat belt, 
said Kenefick. 
Hardy varieties seem to ignore such false 
climatic signals and have a slower growth 
response. According to SDSU research , 
these varieties appear to retain the harden-
ed state longer, said Kenefick. · 
An alternative explanation for delay in 
floral apex development involves the en-
zym·e ribulose-1,5-diphosate carboxylase, 
which fixes carbon dioxide from air in the 
process of photosynthesis. It is less efficient 
following cold periods in hardy varieties. 
However, this has only been reported in a 
comparison between hardy and less hardy 
winter rye. If winter wheat reacts the same 
way, it could explain why floral apex 
development is slower in hardy varieties, 
because the supply of carbohydrates from 
photosynthesis would be diminished in ear-
ly spring, said Kenefick. 
Kenefick thinks future research will ex. ~ 
plain low yields of winter wheat varieties , ~ 
perhaps by showing delayed development 
of the floral apex or a decrease in carbon 
dioxide fixation through photosynthesis. 
Plant breeders then can use more precise 
methods to improve the selection of winter 
wheat. Once it is determined how hardy 
varieties differ from less hardy ones, there's 
a better chance of combining high yield and 
excellent hardiness, says the physiologist. 
In the meantime, from the current har-
diness research, growers will be able to 
make more discriminating choices of ex-
isting varieties. Understanding the specific 
advantages and limitations of these 
varieties will lead to better management 
practices. 
The spectrophotometer is also used to 
compare the initial growth reaction rates of 
hardy and less hardy winter barley. 
SDSU research has found that the 
resumption of growth in the spring by a less 
hardy variety occurs faster than for a hardy 
one. The results have shown protein and 
nucleic acid synthesis also to be initiated 
earlier than in the hardy variety. These ac-
tivity levels explain the slow spring growth 
in hardy varieties, he said. A\\'\ 
Kenefick said the spectrophotometer wil~ 
be an important addition for determining 
early growth signals in wheat and barley by 
chemical methods. D 
Usually a landowner dealing with a crip-
pled, ineffective shelterbelt has two 
choices-let it continue to deteriorate or 
remove the belt completely. But now 
another alternative is available. 
The new option is renovation, or improv-
ing an existing shelterbelt so it controls the 
wind and snow effectively. Renovation re-
quires less money, labor, and time than 
complete replacement, and it can render a 
poor shelterbelt useful again . 
Norman W. Baer, Agricultural Experi-
ment 'Station forester, says a way to look at 
shelterbelt renovation is to consider it on a 
rotational basis. Simply plan on replacing 
certain trees or shrubs every few years. 
He explains that when shelterbelts 
originated, people thought the trees and 
shrubs would reproduce themselves. But 
that hasn't _happened. 
We' re too young to know 
true value of shelterbelts 
• 
Instead, many shelterbelts around the 
state are not serving their original purpose, 
according to Baer. Many of the dilapidated 
shelterbelts were planted during 
-1935-1942. Those were the years when the 
Prairie States Forestry Project resulted in 
18,600 miles of shelterbelts on some 
238 ,000 acres on the Great Plains from 
Texas to North Dakota. South Dakota's 
share was some 3 ,215 miles, or 41 ,200 acres 
of shelterbelts. 
Baer says these shelterbelts are old 
enough now that they are showing the 
ravages of age, drought, grazing by 
livestock, attacks by insects and disease, 
and herbicide damage. 
The rate of removal of these and other 
shelterbelts is no_t considered serious yet; 
however several state and federal agencies 
are concerned about the number of 
shelterbelts being removed in some coun-
ties. Some farmers are putting former 
shelterbelt land into production. Others 
take out windbreaks when the trees block 
new irrigation systems. 
"Some of the people removing 
shelterbelts are those who have not had the 
chance to experience the real value of hav-
ing one, Baer notes. "People ·with 
shelterbelts during the very dry years of the 
1930's know their value." 
Other shelterbelt owners have been ask-
ing for help with renovation for a long 9 
10 
time. But until recently they did not have 
research-backed guidelines and techniques 
to get the job done effectively. · 
"Each shelterbelt is unique," Baer says. 
"Location and species composition differ 
with each one." · 
Three common problems 
can be cured 
with renovation 
But some common problems occur in 
shelterbelts. So the Soil Conservation Ser-
vice together with foresters from the 
Cooperative Extension Service, the South 
Dakota Division of Forestry, and the 
Agricultural Experiment Station recently 
established renovation guidelines for some 
frequent shelterbelt problems. 
Baer explains three of these situations like 
this: 
I) Deterioration of the Shrub Row. One 
of the most common situations is the 
deterioration of the shrub rows in older 
shelterbelts. This decreases the ground level 
density and results in snow drifting into the 
area to be protected. 
The recommended pr~ctice is to plant 
two new rows of shrubs on the windward 
side, or the shelterbelt side hit first by the 
wind. Since the established trees have had 
plenty of time to spread out their roots, a 
minimum of 15 feet should separate the 
windward tree row and the first new shrub 
row. The second shrub row on the wind-
ward side should be a minimum of 8 feet 
from the first. 
Constant new growth like this healthy young pine is 
essential for snow and wind protection in a shelterbelt , 
but you have to plant that tree; the shelterbelt can't 
reproduce itself. Norm Baer, Experiment Station 
On the leeward side of the shelterbelt, or 
the side protected from the wind, planting 
two new shrub rows is optional. However, 
shrub rows do make good wildlife habitat. 
The row spacing leeward should be the 
same as windward. • 
You'll get the best results with snow con- W -
trol when a mi.r;iimum of 200 feet separates 
the outside or windward row and the prin-
cipal area to be protected (Fig. 1). 
2) Deterioration of Short, Medium-Sized 
Trees. When the short and medium-sized 
free rows deteriorate, the guideline is to 
establish one row of short or medium-sized 
trees and one or more shrub rows wind-
ward of the existing shrub. Spacing should 
be 20 feet between the new row of trees and 
the existing shrub row to prevent the new 
trees from shading out the existing shrub 
rows. Additional shrub rows on the leeward 
side are optional for wildlife (Fig. 2) . 
When tree or shrub rows in a shelterbelt 
begin to deteriorate, grass invariably begins 
to invade. Grass is one of a tree's toughest 
foes. The fibrous root system near the soil 
surface has a competitive advantage over 
trees. If grass is allowed to grow long 
enough in a shelterbelt the trees will die 
even tu ally. 
Control of grass in shelterbelts can be 
done two ways-mechanical cultivation or 
chemical application. Which method is us-
ed depends on the landowner and the situa-
tion. But unless grass and weeds are con- ~ 
trolled, only half of the renovation job is • 
done, and the results most likely will prove ~ 
it. 
forester, has outlined a renovation plan that can bring a 





Wind direction ~ 
.. · . 
------------------- 200 ft minimum ----------------~ 
Fig 1. Suggested renovation, when shrub rows are deteriorated. 
· Wind Direction ----.1•• 
._a ft-++- 20 ft ... 
minimum minimum 
+ 15 ft + + 8 ft _. 4 8 ft+ 
minimum minimum minimum 
~---------------- 200 ft minimum------------------.. ~,.. 
Fig 2. Possible renovation when short, medium-sized trees need replacement. 
New planting may be placed 
in this area 
Wind Direction ---• 
-fa ft ~ ~a ft• • 20 ft• 
minimum minimum minimum 
Fig 3. Tall tree replacement by sideplanting. 
Replace with one 
row less than 
the number removed 
'4} 15 tt •+aft• t-=a ft• 
minimum minimum minimum . 
New plantings midway between 
the existing rows 
Fig 4. Restoring tall trees by underplanting . 
3) Deterioration of Tall Trees. A third 
common shelterbelt problem is the 
deterioration of the tall tree rows. Since 
many early shelterbelts used American elms 
as the tall tree, this situation will become 
increasingly common as Dutch elm disease 
spreads in South Dakota. 
In this situation the recommended prac-
tice is to plant two rows of trees and one or 
more rows of shrubs on the windward side 11 
12 
of the existing shrub row (sideplanting). To 
prevent shading and excessive root competi-
tion, allow 20 feet between the existing 
shrub row and the first new tree row. Then 
leave 8 feet between the second and first 
tree row and between the shrub rows. 
In some instances, the windward side 
may not have space for three or more new 
rows. In that case, two rows of trees and 
one or more of shrubs may be planted 
leeward of the inside tree or shrub row. 
Allow 20 feet between the inside row of the 
existing shelterbelt and the first new tree 
row and then at least 8 feet between other 
new rows. Remember that a minimum of 
200 feet is needed between the outside on 
'the windward row in the shelterbelt and 
the principal area to be protected for best 
results (Fig. 3). 
As with deteriorated small and medium-
sized tree rows, grass and weeds always in-
vade shelterbelts which have lost tree rows. 
They ·must be eliminated. If not, the ex-
isting shelterbelt will continue to 
deteriorate and the grass will spread to the 
new planting. 
Occasionally a situation occurs where 
tall tree rows have deterio_rated but suffi-
cient space is not available windward or 
leeward of the existing shelterbelt for new 
rows to be added. This situation is the most 
difficult to work with. 
The technique used in this instance is 
called underplanting. New rows of trees are 
established between the existing rows of 
dead or dying tall trees. However, because ~ . 
competition for moisture is intense in the . JI' 
middle of an established shelterbelt, 
elimination of g~ass and weeds is absolutely 
essential for this technique to succeed. 
In addition, nearly all of the tall trees 
must be dead or competition for moisture 
will be too severe to obtain acceptable sur-
vival rates of the underplanted seedlings. 
After the underplanted seedlings have 
become established, the existing dead and 
dying trees should be removed. Dead tre~s 
which have been standing for several years 
make good firewood. Try to avoid serious 
damage to live trees. 
The situations described are the most 
common problems with existing 
shelterbelts. If you had a big snowdrift in 
your farmstead or feedlot after the last big 
blizzard and are not sure of the shelterbelt 
remedy, contact your local SCS conserva-
tionist or county Extension agent. Get an 
opinion about what needs to be done to 
keep that snowdrift where it belongs-in 







A shift from crops to livestock 
accompanies the all-time high 
number of acres in production 
Even though the state has a record high 
number of acres in agricultural production, 
fewer South Dakotans are calling 
themselves farmers or ranchers. 
Robert M. Dimit, SDSU rural sociologist, 
says that every year since 1935 a few more 
farm operators drop out of the business 
while others add to their total acreage. 
He says the number of farm units, which 
also corresponds closely to the number of 
farm operators, . is now about half the 
number it was in 1935 when farm numbers 
reached a record 83,303. 
A steady decrease occurred (approx-
imately 1000 units each year) until 1970. 
The last official U.S. farm census in 197 4 
showed 43,500 units, and interim counts 
since then indicate the trend is continuing 
but slowing somewhat. 
The meaning of this change in farm units 
and operators interests community 
developers across the state. Population 
shifts always affect the needs for housing, 
education, health care, and other facilities 
such as fuel, water, and sewage. 
In a study about the change in farm unit 
numbers from the 1960 to the 1970 U.S. 
census, Dimit found that the number of 
farms for each county changed in all South 
Dakota counties, though with a great deal 
of variation. 
They ranged from a loss of 379 farm units 
in Brookings and Roberts counties to a gain 
of two farm units for Pennington County. 
Farm units were defined as either con-
sisting of ( l) 10 acres or more if the sale of 
agricultural products amounts to at least 
$50 annually or (2) of less than 10 acres but 
14 
Robert Dimit, rural sociologist, has figures that in-
dicate smaller operators are selling out, and the land 
is being consolidated into larger holdings. The 
having agricultural sales of more than 
$250. . 
In number of farm units, the eastern part 
of the state experienced the most change, 
.and the western and southwestern counties 
had the least. When figuring percent of 
change, the sociologist found the highest 
change in Ziebach, Dewey, Buffalo, Clark, 
Day, and Hanson counties. But by region, 
the eastern counties showed the greatest 
declines whether the units were expressed 
in numbers or percentages. 
However, while the number of farms 
declined, the total acreage in farms has in-
creased from 37 million acres in 1935 to 46 
million acres in 1974. The average size of 
farm for South Dakota farm operators in-
creased from 445 acres to 107 4 in those same 
years. 
change in number of farm units is more related to 
size of unit than to age of farmer, Dimit says. 
Generally, Dimit's findings pointed to 
the loss of the smaller units, which were 
consolidated into the larger ones. 
"This decrease in farm units has been ac-
companied by a shift from crop production 
to livestock enterprises," Dimit says. "In 
South Dakota more acreage usually is re-
quired for pasture and feed production for 
livestock businesses." 
t)) 
In this study, the ages of people leaving 
farming appeared to have no definite cor- ' ' 
relation. Farm operators from various age 
groups are selling their farms. Dimit says 
the findings from this study disputed the 
idea that the change in number of farm 
units in South Dakota is caused mainly by 
older farmers who are retiring. D 
• 
• 
A. Clyde Vollmers 
Economics Department 
The situation facing South Dakota rail 
users is critical. 
The Milwaukee, the largest railroad in 
the state with 48 % of the state's trackage, is 
bankrupt. And the Chicago and North-
western, which operates 34% of the state's 
trackage, is in big trouble. 
People in the grain marketing business 
have always had car shortage problems, 
but the current shortage is the most serious 
since the Soviet grain sales of 1973. The 
future looks even worse. 
Continuing abandonments of rail lines 
are rapidly changing the railroad map in 
South Dakota and this trend is likely to con-
tinue: Last May 1, the railroad companies 
classified more than 50 % of the trackage in 
the state as potentially subject to abandon-
ment. While these classifications constantly 
change this is the approximate situation: 
D 219 miles approved for abandonment . 
D 468 miles filed for abandonment . 
D 459 miles anticipated abandonment 
within 3 years. 
D 690 miles potentially subject to aban-
donment and study. 
• Reason~ for this 
sorry picture 
1) For many years the railroads have 
been compelled to serve branchlines which 
have been operating at a loss, creating a 
drain on total profit. When abandonments 
have been approved, the procedures have 
been slow-extending the profit drain. 
2) The railroads have maintained 
duplicate lines serving essentially the same 
area. Given the high costs of line 
maintenance, the continuation of duplicate 
lines imposes unnecessary cost on the 
system. 
3) The regulation .of rates sometimes has 
reduced potential revenue to the railroads. 
Grain rates are regulated for the railroads. 
But rates for their competition-trucks and 
barges-are not. This leaves the railroads 
in an inflexible, uncompetitive position 
which has reduced potential revenue for 
the railroads and resulted in some freight 
moving by alternative modes which could 
have been shipped more economically by 
rail. Delays in granting rate changes also 
have had a significant effect on revenues. 
During inflationary periods this becomes 
especially important, since increased 
operating costs cannot be recovered im-
mediately through rate adjustments . 
4) The practices and regulations which 
control the relationship between different 
railroads and between railroad and ship-
pers increase costs while reducing the effec-
tiveness of rail service. For example, the 
current car shortage has been created in 
part by deteriorating right-of-ways which 
lengthen tum-around time, a lack of invest- 15 
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ment in rail cars, and inefficient use of ex-
isting cars. This has resulted from the low 
per diem rate which encourages railroads to 
use cars belonging to the carriers and low 
demurrage rates, or charges for going 
beyond allowed loading time which permit 
shippers to use cars for storage. 
5) More than 50 % of railroad revenues 
are expended for labor. But labor practices 
have often failed to adjust to changes in 
technology which would reduce labor re-
quirements. 
6) Poor rail management and an uncer-
tain future have curtailed innovations and 
adaptations to new technology, organiza-
tional improvements, and changes in 
· market conditions. 
7) Various policies and practices have 
benefited other modes at the expense of 
railroads. Construction and maintenance of 
the ways have been provided and are at 
least partially subsidized for most other 
modes, while railroads have provided and 
paid taxes on the rail lines. 
8) Rail service involves high fixed costs 
and relatively small variable costs which 
Railroads just don't have the money to keep or upgrade 
all the lines in the state. The future of the branchlines is 
in the hands of the users, says A. Clyde Vollmers, SDSU 
economist. 
means that a decline in traffic reduces 
revenue substantially more than it reduces 
expenses. To maintain liquidity many 
railroads have responded to reduced traffic 
by attempting to reduce costs. However, 
the cost reductions have usually involved a 
reduction in the quality of service which 
leads to a furth~r traffic decline. Then the 
line is caught in a continuing spiral of traf-
fic reduction and service reductions which 
often lead · to its abandonment. 
No cure-all, but 
some alternatives 
What alternatives are available to South 
Dakota rail users? Each rail line is unique. 
Each differs in use, importance, and 
future-and possible solution to its pro-
blems. 
For lines with very light traffic and little 
potential for· increased traffic flows, the 
best alternative may be to abandon the 
line. Some lines which have been abandon-
ed could become necessary later as 
technology and markets change. 
To ensure that the right-of-ways can 
become available later at a reasonable cost, 
selected right-of-ways may be purchased 
and retained by the state. Some call this 
practice "rail banking." 
Attracting new industry can improve the 
total rail system. But industrialization pro-
bably will not help preserve branchlines ~ 
because most firms will not locate on lines t,)))/ 
which are potentially subject to abandon-
ment. This also indicates the importance of 
the state rail plan which was completed 
recently. The state has prioritized lines and 
made a commitment to preserve elected 
lines. The new industry provides additional 
revenue to support the line. Rail viability 
can be a self-fulfilling prophesy. If shippers · · 
believe a line to be weak and do not locate 
on it, it becomes weak. Similarly, if they 
believe a line is viable and locate on it, it 
becomes stronger. 
Decreasing weight limits or increasing 
taxes on trucks would increase truck 
transportation costs and would shift traffic 
back to railroads. While this could help 
preserve rail service, it would also increase 
the cost of shipping goods. 
Many branchline shippers recognize that 
railroads are losing money serving them. 
Yet, they also feel continuation of rail ser-
vice is necessary because it is cheaper than 
alternative modes. Rather than lose service 
through abandonment, the shippers could 
propose that a surcharge be imposed on all 
traffic over a particular line. If the sur- •t 
charge is sufficient to eliminate the W 
railroad's loss while not increasing the ship-
pers' costs to the level of the alternative 
modes, both benefit. The railroad makes a 
profit and the shipper still pays favorable 
transportation rates. 
Local subsidies may be 
• 
worthwhile . · 
r, Occasionally . local shippers are indif- · 
ferent to rail service and the community 
may be the major benefactor of rail service. 
Or a larger number of benefactors do not 
have the ability to work together. For ex-
ample, a firm may relocate rather than pay 
higher transportation rates, creating 
· unemployment and a reduced tax base. If 
the loss of income and taxes to a community 
is greater than the subsidy needed to con-
tinue rail service, a local subsidy may serve 
the interest of the community. 
Purchasing an abandoned line and 
operating it as a short line is another option 
that may have significant advantages over 
subsidizing a line in some circumstances. 
An organization of rail users could result in 
more efficient scheduling and better ser-
vices. Expanded volume could be pro-
moted, reducing average costs of shipping. 
Services might also be better tailored to 
user needs. Some of the disadvantages in 
terms of administrative overhead and 
restrictive practices of large railroad com-
panies might be overcome. 
Railroad administrators usually look at 
the profitability of a total branchline. If it 
• 
is unprofitable, they may petition for aban-
, donment. Some rail lines which are not 
viable contain segments which are or could 
be viable for another carrier. Shippers ( or 
• 
the ICC) could either persuade the existing 
carrier to maintain service on part of the 
line or they could persuade another carrier 
to take over the line. 
Provision and maintenance of the way 
require an extremely large capital invest-
ment for any mode. While the highways, 
waterways, and airways have been provid-
ed by the public sector, railroads have been 
required to provide and maintain the rail 
lines. In response, several proposals have 
recently been presented at the national 
level under which the public would provide 
and/or maintain ·the rail line. Most pro-
posals include a stipulation which calls for 
the railroads to pay a user charge similar to 
trucks and airlines. This would substantial-
ly reduce the capital requirements for 
railroads and change the fixed costs to a 
variable cost based on traffic flow. 
The bottom line: where's 
the money coming from? 
As with most public problems, the 
various solutions to the railroad problem 
require capital. Rehabilitation and preser-
vation of all rail lines in South Dakota is 
financially prohibitive, and the railroads 
do not have the capital required to upgrade 
service for most lines in the state. This 
leaves a significant part of the financial 
burden on the public and those shippers 
dependent on rail service . 
The federal government under the 4-R 
Act, the Railroad Revitalization and 
Reform Act of 1976, provides funds which 
can be utilized. for rail freight assistance on 
lines which ~ave been approved for aban-
donment. During July 1, 1977, to June 30, 
1978, the federal share of any assistance 
program was 90%. The federal share is reduc-
ed to 80 % this fiscal year and to 70 % the 
year after that. While each branchline is an 
individual case, the situation now appears 
that the state will not provide the matching 
funds in most cases. Local interests will 
have to raise the funds. South Dakota has 
received $1.649 million in the current fiscal 
year under the 4-R Act. 
During the 1978 legislative session, the 
South Dakota legislature enacted legisla-
tion which is similar to that in Iowa. Under 
this law shippers, the state, and the 
railroad each contribute a third of the cost 
of rehabilitating a rail line. As the line 
generates revenue the railroad will pay 
back the shippers and the state. 
Future rests 
with users 
Financing under either the 4-R act or the 
Iowa Plan requires local participation. To 
facilitate revenue raising by local govern-
ment units, the 1978 legislation facilitates 
establishment of regional local bonding 
authorities which can secure the capital 
needed to preserve and upgrade rail 
facilities by issuing bonds. However, the 
future of most branchlines still rests with 
the users. 
If shippers want to preserve their rail ser-
vice they will have to stand behind it. On a 
line with more than one shipper this will re-
quire some collective · action vehicle, 
possibly a rail users' association. The 
association could represent users in negotia-
tions and could serve as the vehicle to assess 
and collect rehabilitation and other funds 
from shippers. · 
Retaining service on individual branch-
lines will require action from shippers. If 
you . want to preserve service in your area, 
you can contact the following agencies: 
For planning: South Dakota Department 
of Transportation, Division of Railroads, 
Transportation Building, Pierre, SD 57501. 
For abandonment: South Dakota Public 
Utility Commission, Transportation Divi-
sion, Capitol Building, Pierre, SD 57501. 
For working together with other ship-
pers: South Dakota Rail Users Association, 
Box 665, Yankton, SD 57078. O 17 
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Simmental-Angus calves that appeared 
exceptionally big beside their dams at 
weaning time also have tipped the scales 
and pocketbook heavily in their favor. 
That was the case in a 2-year comparison 
study of a group of Simmental-Angus (SxA) 
crossbred cows with a similar group of 
· Hereford-Angus (HxA) crosses in a project 
led by Gene Deutscher at the SDSU 
Agricultural Research and Extension 
Center, Rapid City. 
In producer terms, Deutscher says the 
study suggests that 87 ·SxA cows will pro-
duce as many pounds of calf at weaning as 
100 HxA cows. Annually this means that a 
producer could save $1,200 in production 
costs by supporting 13 less cows to get the 
same amount of calf weight at weaning. 
In the study, the calves from the SxA 
cows not only weighed more at weaning, 
they also gained faster in the feedlot, were 
heavier at slaughter, and produced more 
pounds of beef than the HxA calves. 
This project began in the fall of 1974 
with the purchase of half-blood SxA and 
HxA heifer calves from six ranches in South 
Dakota. The cows, which now have calf 
crops from 1976 and 1977, were wintered 
and calved at the Cottonwood Research 
Station and were trucked to the Fort Meade 
Unit near Sturgis for summer grazing and 
breeding. 
For the 1976 calves, all the cows were 
bred by artificial insemination to one Angus 
bull to minimize bull differences. The SxA 
calves averaged 3.5 lb heavier at birth with 
the SxA cows experiencing no more calving 
difficulty than the HxA cows. The SxA 
calves showed a 64-lb higher average wean-
ing weight than the HxA calves. 
During the 5-month feedlot phase, the 
SxA steers gained .3 lb per day faster and 
weighed an average of 94 lb more at final 
weight than the HxA steers. The SxA steers&\ 
produced 76 lb more carcass beef than the •P 
HxA steers. After subtracting production "" 
and feedlot costs, the SxA group netted $26 
more per cow than the HxA group. 
Three-way terminal cross 
calves: "exceptional" 
The 1977 calf crop of both crossbred cow 
groups was sired by artificial insemination' ' 
by one Charolais bull. Each of the breed 
groups consisted of approximately 50 
3-year-old cows. 
The SxA cows had less calving difficulty, 
even though their calves averaged slightly 
heavier at birth. At the mid-October wean-
ing, the calves from the SxA cows averaged 
67 lb more than the calves from the HxA 
cows. 
"These three-way terminal cross calves 
had exceptional weights," Deutscher says. 
"The CxSxA calves averaged 602 lb and the 
CxHxA calves averaged 535 lb." The calves 
were not fed any creep feed but were on ex-
cellent native pasture during the summer. 
For the 1977 calves, the estimated return 
per cow at weaning was $24 higher for the 
SxA cows. This figure allowed for a higher .ii\\ 
maintenance cost for the larger SxA cows. ~ 
The 1977 steer calves were slaughtered 
after a 165-day feeding period when most 
calves were about 13 months old. The SxA 
•• 
steers gained fas~er arid averaged 1,076 
pounds at final weight, compared to 989 
pounds for the HxA steers. The SxA steers 
produced 87 lb more carcass beef per 
anim.al. Quality and yield grades were 
comparable between __ the two groups, 




"The SxA steers returned $71 more per 
head at slaughter than the HxA group," 
Deutscher says. "The 1977 net return per 
cow was $45 higher for the SxA cow after 
production cost deductions. 
"Also in this project we're comparing the 
nutrition- levels when feeding these cattle," 
Deutscher says. He is studying the produc-
tivity and economic feasibility of both high 
and regular feeding levels. 
"Even though research results are in-
conclusive at this time, the SxA cow ap-
pears to perform satisfactorily under our 
range conditions if fed properly," 
Deutscher says. 
Bull calves: meat 
of the future? 
He also is comparing bull calves to steer 
calves at weaning, in the feedlot, and at 
slaughter. So far, the bull calves have out-
weighed the steer calves in both feedlot and 
carcass stages. 
The bulls gained faster in the feedlot and 
produced heavier carcasses with more lean 
meat. However, market and consumer 
resistance to bull beef are the reasons more 
bulls are not produced for slaughter, accor-
ding to the scientist. 
Many of the 13-month-old bulls sold as 
steer beef which allowed them to average a 
higher return per head than the steers. Get-
This calf was more than half as big as its mother at 
weaning time. The calf was sired by a Charolais bull out 
of tllis SxA 3-year-old cow. Born March 29th, the heifer 
Gene Deutscher, Rapid City Center, says more 
work will show how long crossbred cows will pro-
duce outstanding calves of this caliber. 
ting the steer price was possible when sell-
ing by grade and yield at slaughter, a sell-
ing option available to South Dakota pro-
ducers. When sold this way, the bulls in the 
1977 study averaged $19 more per head 
than the steers. After deducting feedlot 
costs, the bulls netted $13 per head more 
than the steers. 
How long will a crossbred cow produce 
at a maximum level? Deutscher says this is 
not known and is a major concern of 
crossbred cattle producers. Plans are to 
continue this current project for another 4 
years in an attempt to answer such a ques-
tion about this group · of cattle. The same 
cows will be bred each year to a Charolais 
bull as researchers continue to look for 
yearly differences in cow and calf perfor-
mance. 
A progress report about this research is 
available from Deutscher' s office at the 
SDSU Research and Extension Center, 801 
San Francisco Street, Rapid City, SD 
57701. D 
calf weighed 570 pounds in mid-October, while the cow 
weighed 990. 19 
Feed mill 
20 
Cattle, poultry, and other livestock used 
for research at SDSU can prepare for some 
new menus as the new computerized feed 
mill nears completion. 
Serving these animals new or slightly dif-
ferent diets may sound comical to someone 
outside the livestock business. But even the 
slightest change that gives more efficient 
animal diets is extremely important to the 
state's livestock industry and to animal 
scientists of the Agricultural Experiment 
Station. 
For example, if scientists can find a way 
of saving O. l pound of feed per pound of 
pork produced, this could mean a savings of 
60,000,000 pounds of feed,. or $3,000,000, 
for the pork produced in the state in one 
year. Figures like this are not uncommon. 
That's why SDSU administrators, scien-
tists, legislators, and other South Dakotans 
have worked many hours to make the new 
feed mill a reality. 
One of these persons is C. Wen dell 
Carlson, SDSU poultry scientist and·super-
visor of the mill construction project. He 
says that the new $980,000 mill will be 
equipped with facilities for pelleting, grin-
ding, rolling and mixing. It also will be 
capable of blending liquid with dry feeds . 
In addition, a computer will catalog feed 
formulas and will keep an inventory on the 
24 storage bins. The computer will aid the 
scientists who work with some 200 different 
rations annually and as many as 25-50 ra-· ' 
tions in a short time. 
The mill, built by Weigel Construction 
Co., Minneapolis, was constructed after 
many visits to commercial mills and 
research mills at other universities. 
"It was built conservatively to meet the 
basic requirements of a feed research unit," 
Carlson explains. "It has no one-of-a-kind 
features." 
Until the mill is completed, researchers 
are using a mill built in 1921. While the old 
mill partially met the needs years ago, the 
hew mill offers some of the following 
research possibilities that were not feasible 
with the old facility: 
D Research providing more efficient use 
of crop residues. 
D Use of various types of fats as energy Al\ 
sources in swine and poultry starter, 'ff/11/..J 
grower, and finishing diets. 
D Pelleting of high roughage diets for 
sows, finishing cattle, and cows. 
•• 
D Preparation of feedstuffs that vary in 
physical form such as crumbles and pellets 
to find more efficient and economical ra-
tions . . . 
D Study of nutrient changes that occur 
in feedstuffs from ·pelleting temperatures . 
and pressure. 
D Use of hormones and other micro in-
gredients that require specific clean out of 
equipment. 
D Use of liquid feeds as compared to 
conventional dry ingredients. 0 
New mill has facilities for pelleting , grinding, rolling, and 
mixing , and can also blend liquids with dry feeds. 
Feed mill is a basic unit, with no one-of-a-kind features. 
At $980,000, it wi ll return many times its cost to livestock 
producers as researchers make animal diets more 
econom ical . 
21 
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Publications Off the Press 
The Agricultural Experiment Station and 
the Cooperative Extension Service 
distribute a large variety of publications to 
South Dakota citizens. Your county Exten-
sion office will have copies for you. These 
publications list the subjects between 
March 31, 1978, and July 31, 1978. 
FS 245 Equipment for Pressing (rev) 
FS 342 Checking Weed Sprayers (rev) 
FS 374 South Dakota Farm Facts (rev) 
FS 401 Sewing Modern Fabrics (rev) 
F'S 432 Fertilizing Corn and Sorghum in South 
Dakota (rev) 
FS 437 Arbor Day (rev) 
FS 489 1978 Vegetable Varieties for South 
Dakota (rev) 
FS 548 Warm Season Grasses for July and 
August ( rev) 
FS 662 Small Grains for Forage (rev) • 
FS 681 Selecting Dairy Sire.s 
FS 682 Why Every Good Bull has a Few Poor 
Daughters and Every Poor Bull has a Few 
Good Daughters 
FS 684 Heat Detection 
FS 685 Mobile Home Buying 
FS 689 Large Hay Packages: Harvesting 
Through Feeding 
FS 691 Pheasant Nesting Ecology 
FS 692 Set-Aside Acres 
EMC 768 Lake Herman ... Selected for MIP-
EMC 775 Sorghum Varieties and Hybrids 
EC 719 Hospitality Tips for Employees Serving 
the Traveling Public 
C 219 Potatoes 
C 223 Muskmelons 
B 653 Grain Transportation in South Dakota 





(continued from p 2) 
greenhouses make it extremely difficult to 
make more rapid progress. 
Ru,.-al Sociology is another very small 
department but no longer hampered by 
overcrowded conditions, since it is now 
housed in remodeled Scobey Hall. This 
small but productive group has had much 
of its research recognized on the national 
level. It continues to assist the planning 
agencies and decision makers of all types 
with the information they need. 
The reviews are required by the same 
legislation that provides federal funds to 
assist us with our research programs. Even 
if they weren't required, we would request 
them. We believe our programs relate to 
current and important problems because of 
such evaluations and that we stay "on 
track" as new projects are planned because 
of the reviews. 
Please let us know if you would like to 
assist us with an evaluation or work with 
one of our advisory groups in planning 
future programs. Next year reviews will be 
held in Plant Science, Agricultural 
Economics, Agricultural Engineering, and 
Agricultural Information. 
Accountability and evaluation, planning 
and justification are not just words to us in 
the administration of this station or to those 
engaged in carrying out its many research 
projects. They are implemented daily, 
ultimately for the benefit of you, the reader 
of this magazine. We welcome your 
assistance. 
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tion of 187 bottles of varieties designed specifical-
ly for our state. 
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when so-called hardy varieties fail to respond to 
warmer weather. That saves the plant from cold 
snaps but cuts yield in the summer. New machine 
at SDSU may unlock the hardiness-yield combina-
tion. 
Saving a shelterbelt . . . . . . . . . . . . . . . . . . . . . . . 9 
Most of us are too young and most shelterbelts 
are too old, so we don't know the true value of a 
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good tree planting. Aging belts can be reclaimed 
by this new method, and then they will tru·1y 
"shelter" our farmsteads. 
• 
The changing farm picture . . . . . . . . . . . . . . . . . 13 
South Dakota has an all-time high number of acres 
in production. But fewer farmers and ranchers are 
operating those acres. Men of all ages are leaving 
the farm, and smaller units are being assimilated 
into larger ones. 
Rai I service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
"Somebody else" isn't going to do it. If you want a 
railroad. to ship your products, you're probably go-
ing to have to get involved in saving that line. Over 
half of the trackage in the state is potentially sub-
ject to abandonment. 
SxA calves .............................. 18 
Calves from Simmental-Angus cows give solid 
support to crossbreeding prog.ram. Study sug-
gests that 87 SxA cows will produce as many 
pounds of calf at weaning as 100 HxA cows, sav-
ing $1,200 annually in production costs. 
Feed .mill ................................ 20. 
The old mill, built in 1921, couldn't produce the 
sophisticated diets modern producers demand . 
Even though built conservatively, the new mill of-
fers many new alternatives in formulating feeds . 
